Abstract. Theoretical concepts of graphs are highly utilized by computer scientists. Especially in research areas of computer science such as data mining, image segmentation, clustering image capturing and networking. The interval-valued fuzzy graphs are more flexible and compatible than fuzzy graphs due to the fact that they allowed the degree of membership of a vertex to an edge to be represented by interval valued in [0,1] rather than the crisp real values between 0 and 1. In this paper, we defined isometry on interval-valued fuzzy graphs and show that isometry on interval-valued fuzzy graphs is an equivalence relation.
Introduction
At present, graph theoretical concepts are highly utilized by computer science applications. Especially in research areas of computer science including data mining, image segmentation, clustering, image capturing networking, for example, a data structure can be designed in the form of tree which in turn utilized vertices and edges. Similarly modeling of network topologies can be done using graph concepts.
In 1975, Zadeh [22] introduced the notion of interval -valued fuzzy sets as an extension of fuzzy sets [21] in which the values of the membership degrees are intervals of numbers instead of the numbers. Interval-valued fuzzy sets provide a more adequate description of uncertainly than traditional fuzzy sets. It is therefore important to use interval-valued fuzzy sets in application, such as fuzzy control. Since interval-valued fuzzy sets are widely studied and used, we describe briefly the work of Gorzalczany on approximate reasoning [6, 7] , Roy and Biswas on medical diagnosis [13] and Mendel on intelligent control [10] .
In 1975, Rosenfeld [14] discussed the concept of fuzzy graphs whose basic idea was introduced by Kauffman [9] in 1973. The fuzzy relation between fuzzy sets were also considered by Rosenfeld and he developed the structure of fuzzy graphs, obtain analogs of several graph theoretical concepts. Bhattacharya [4] gave some remarks on fuzzy graphs. Mordeson and Peng [12] introduced some operations on fuzzy graphs. The complement of a fuzzy graph was defined by Mordeson [11] . Bhutani and Rosenfeld introduced the concept of M-strong fuzzy graphs in [5] and studied some of their properties. Shannon and Atanassov [15] introduced the concept of intuitionistic fuzzy relations and intuitionistic fuzzy graphs. Hongmei and Lianhua gave the definition of interval-valued graph in [8] . Recently Akram introduced the concepts of bipolar fuzzy graphs and interval-valued fuzzy graphs in [1, 2, 3] . Samanta, Pal and Rashmanlou [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] produced several results on fuzzy graph theory. In this paper, we present the concepts of neighbourly irregular interval-valued fuzzy graphs, neighbourly totally irregular interval-valued fuzzy graphs, highly irregular interval -valued fuzzy graphs, and highly totally irregular interval-valued fuzzy graphs are introduced and investigated. A necessary and sufficient condition under which neighbourly irregular and highly irregular interval-valued fuzzy graphs are equivalent is discussed.
Preliminaries
In this section, we review some elementary concepts that are necessary for this paper. By a graph, we mean a pair
, where V is the set and E is a relation on V . 
is a graph, then by an interval-valued fuzzy relation B on a set E we mean an interval-valued fuzzy set such that 
, , 
It is clear from calculations that G is a totally irregular interval-valued fuzzy graph. G is said to be isometric from 1 G if for each
Isometric interval-valued fuzzy graphs
there is a bijective 2 1 : G is isomorphic to 2 G implies 1 G is isometric to 2 G .
Proof. As 1
G is isomorphic to 2 G , there is a bijection 2 1 :
G is isometric from 1 G .
Note 3.3. (i) The above result is true even 1
G is co-weak isomorphic to 2 G also.
(ii) we know that, 1 :
Similarly, for each , ' 2 V v ∈ there exists a bijective map 3 2 ' : G is isometric from 1 G , using the composite map Thus isometry on interval-valued fuzzy graphs is an equivalence relation.
Conclusions
Graph theory is an extremely useful tool in solving the combinatorial problems in different areas including geometry, algebra, number theory, topology, operations research, optimization, computer science, etc. The interval-valued fuzzy sets constitute a generalization of the notion of fuzzy sets. The interval-valued fuzzy models give more precision, flexibility and compatibility to the system as compared to the classical and fuzzy models. In this paper, we define isometry on interval-valued fuzzy graphs and shown that isometry on interval-valued fuzzy graph is an equivalence relation.
